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2 ] 

hti:Z>^') ^'^■^^ V^^Yt-b^hti:^. y ^ ' ^^V-^^ (Lactbacillus h 

exosus) mmm'f'7-i-^~-'^y ho 

3 ] 

MB^iJ*-^ 7 l^^i-i^^ie^'J^^ ^ >fe :r V ^ V :t -9^ K i: Se^'J*"^ 8 \Z7^^-fM.^W.n-b^ 
h^^^^V ^^^:^l^t^Vti}^h-^j:^. 7^ • v^- K^y y ^-T^'T, (Lactba 

cillus pseudocollinoides) fttBffi-/^ -^--tr >o 

[Iff** 4 ] 

t^htSi'h^^)^'y^ "7 V^^Ytii-hti:^. y :^ • V^^^^:^ (Pediococcus 

damnosus) ^ttBffl 7° 9 ^ - -t ho 

5] -^^^ 

@E^iJ lb =fe ^ ^ V ^ F t , lE^iJ*-^ 1 2 ^^i^»@S5^iJ P. ^ ^ U ^ 

:r -5^ K t . @B^iJ#-^ 1 3 tr^i-m^IB^iJ;^^ lb >fe -g) ^ V V :t ^ K t , SE^iJ*-^ 1 4 

@£^y ^ ^ u ^ V ^ K t . @e^j#-^ 1 7 ^ :^ u =f ^ v 

-t^Yt^ wm^^ 1 8 n^-r:^»sE^J>^^ hti:z>-tv ^ ^^^Yt. mm^ 1 9 

-y ho 

liff^iM 8 1 _ 

V — -1?-;^ (Lactbacillus hexosus) co^ffi:^-^o 
[If *T1 9 ] , . . ^ ^ 

— Kn i; y 7=-*:^ (Lactbacillus pseudocollinoides) cc»^i±i:fr-So 

10] ...... ^ 

2i,y-^X (Pediococcus damnosus) O^tB^^'So 
111 
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[0 0 0 1 I 
[0 0 0 2] 

[0 0 0 3] 

t LT, P C Rfe (*°'J ^ 7--1f3l«K)S-&) . F I S HV* (^^ in s i t u^N-f ^ 
) o 

[#St« 1 1 5 - 1 5 4 0 0 -t^fl^ 

[#lt«2 ] 6 - 1 4 1 8 9 9 ^<^m. 

im'fMS] 7-289295 ^^fl 

[#i^^:5:m4 1 #Pi¥ 1 0 - 2 1 0 9 8 

mffxm 5 1 14-034578 -^^m. 
mmiim^ lxv t-ti> mm] 

[0 0 0 4] _ 
[0 0 0 5] 

[i^.a ^ ^ i6 (^^m] 

[0 0 0 6] 
[0 0 0 7] 

:^^B>g i± > t . 6 S :t U 1^ ^ ^ K ^ @£^|J#-^ 7 

(Lactbacillus hexosus) ^mm^v4-^-^ y V. M^l^. m%^-y^-^-^y ^ 
i:1-*ii-f5^±MiliMYit-i'5>9^' • ^^y — -9-;^ (Lactbacillus hexosus) (D^ 

[0 0 0 8] 

y^7"X (Lactbacillus pseudocol lino ides) ^tmffl "^--t ^> h . a&t;'^^'^ 

®=^-^tf^ i:^#mi:-r^mf5^±iiligt*t^J;^9^ • v :x - F n 'J ^ 7"*;^ ( 

Lactbacillus pseudocol linoides) <D^tti:^'S^$i#^"t"^o 
[0 0 0 9] 

:*:|§0^ {± . t . mm-^ 9 ir^-ri^*SE^J:;0- ^>fe^^V=f^i^V^^Fi: SB^J#^ 1 
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0 K7^^m.mm^^ ^ ^ ;|, ^ V ^ K i: ^ ^ ^ ^ ^tV ^ 3 <y j^? ^ • r A y -9- 

(Pediococcus damnosus) ^mil 7°7 afemc. ^K:/^ ^ "^--t 

ftt-t^itiSi^iiiPs-ffit-i • ^5^'-^ -^"9"^ (Pediococcus damnosus) <D 
10 0 1 01 

^ h @B^J#^ 3 0 RXf 11-14 l,z^irmmmi)^h^j: :htV^^^U 
E^iJ A, ^ ^ ^ i; ^ V :t ^ K ^ ^ ^ fimffi m • ItSUffl :7° n - -7- -fe h , ^ g^' 7° 

10 0 1 1 1 

:$:^0.^^^ti. g&^n<7):^a-trmtm-^:'§'&v^tf-;v^fS?i$ii:#^?LmW-r"*)^L. hex 
osusSWL. pseudocollinoides=^^^i-S ^ t ^Cj^?!jL. L. hexosus SBC8050^ (*7?c§S 
iS) pseudocol lino ides SBC8057tt (*7i:fS^) Ol 6 S 'J ^KV -■7;VR N Ait 

fS^ (1 6 S r RNAilfST-) <^m*S£^iJ^^ ■etL-e^:|r. W.Vm^ ll?LXf 3 ti7F«S 

■e2bS^T''f ■t'=iyi3 ' J ^7. (Pediococcus damnosus) (7) g y r B itfeT-OiM:^ 
SB^iJ(7)— gB^iJ#-^5 i;^i-il»@B^>J-C5b^Ci:^0Jfb/^^l'L/to L. hexosusSBC805 
m.Wl'. pseudocollinoides SBC8057*ti. mM^mi^K ll*^#flt^5iF^PJf #it 

WfeS=-^ti> -etLWs FERM BP-0852 
g^S.CJ'^FERM B P - 0 8 5 3 0 t:-*^o 
[0 0 12] 

L. hexosus^^fcBffl7°7^-7--fe>;' >^ L. pseudocollinoides|^{±lffl:7°7 -f "^--b >X 
tip. damnosus^^{±lffl-/7-f •^-■fe^;' h ^ffl ^ t:: J: 19 ^ -ett^YL^ L. hexosus^ L. 
pseudocol 1 inoidesXtiP. damnosus<^ g y r B itfS-?- =lr#M6^ \zm^'f ^ - t ^^^"C § ^ 
46 ^ ^fi^ft^ L. hexosus. L. pseudocol lino idesXtiP. damnosus ^ ^tB i" ^ /^iW 

[0 0 13] 

6S rRNAitfS^Xfigy rBafS^^iiipii-^-t^^^-C-^^o ^L-C. #^tLfc^ 

[0 0 14] _ _ 

^Hlfe-t -2) 46 <7)*B:<^M] 
[0 0 15] 

[0 0 16] 

. @B^iJ#-^ 1 ^t/3 -f-tL-t'tL. L. hexosus25:yT.. pseudocol 1 inoidesO 1 6 S rR 
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N AMi^^(DiM.^mn^^^o-f-o tfz. @£^iJ#-^2. 4W5I,±. -tM^K. L. hexosus 
^ L. pseudocollinoides^OT. damnosus(75 g y r BitfS^^ CO J^*@B^J<^—f 15^*^1" o 

[0 0 17] 

^ ^ K(D:g$:^sU 0 ~ 3 0 ($?iL<m5-2 5) 

[0 0 18] 

19 -a-j^-t ^ - ^Wtg-e$) o 

[0 0 19] 

<L. hexosus (7) ^^J±l> 

:^^i^<^L. hexosus^tiiffi7'v^N---fey h®.rf-?-tL^ffiV^yiL. hexosus<7);|ttB 

:^-&ilov^Tm0^-|-^o «HJ(7?L. hexosus^tliiffl-7°9-f -^--fr Be^iJ1i=-^ 6 

-rm^^se^ijTji- ^ ^ ^ u v ^ f- k ^ sb^o*-^ 7 t;^i-i»sa^ij)^- =fe ^ :t v 3-^ ^ 

l^^ff- K^/6^^>S:^ i t W^U Ix:^-^ KtiL. hexosus (7) g y r Bit 

^t'#^eiJ^:^*ia^iJ=^*L-CV^;2,.n L. hexosus C7) g y r B*{5^=^ #^9^ if 

^•f^Z-hifX^-htz^. L. hexosus^#MS«;t3:^ffi-r^C t:dWt|-e2fe^o 
10 0 2 01 

*^0jO^t/±l:^ffit' i ^L. hexosusCOlttB^^f 9 t^li, t-f\ 15*^$^ a?!lx.{f, e-;^^ 
[0 0 2 1 1 

XfiRT- P C Rri^^l^t Lv^o P C Rt^trti, Wm^fL/cDNA^Ita^: LT. DNA 
*° U ^ 7 --If tli . g y r BitfST-O 9t5^°7^-7--lr-7 b l^^t tL/cf|5^om*i5^iJ 

^^-( )i^^m^M1r^tK2:y)mmmFf (H^ilDNA) ^X^iOrS^^Bf FhI. ^ 
^ )]ym^<^F CROmM^i^lt. mM^X-^izlt^^Kik^ir ^ ^ t:^^X^ ^ o RT- 
PCR-^-e{±. mm^fhfzRNA^mmtLX. itlS^^^t- J: D c DNA^^^L. # 
?>*t/^c DNA^^Si: LTPCRfe^^f 9 "fc^^-e^^o 
[0 0 2 2] 

±iiIil^^x/c^m»fM-^1tffl-t^o i->&t)^. liipS^tLfc^mifM-^^X. hexosus 
. I^llxff, L. hexosustc#^fitli^^^-rr'; ^S^~MXi-^7''^-■7^^fflv^fc^^-f y^V iT-r-if- 
[0 0 2 3] 
<L. pseudocollinoides<7)^^tti> 

:^^m<OL. pseudocollinoides^mmy'^ ^ -^-"ty hRXf^ti^m^^fzL. pse 
udocollinoides<^^tB:5"fet30V^ra^H^i-^o ^^i^OL. pseudocollinoides^tBffl T'^ 
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•5^ K{±L. pseudocollinoides<^ g y r Bit<5^t^#^e*J'&:^»SB?'J LTV^^ Cl 

. L. pseudocollinoides<50g y rBmi^^^mmm~mt-f^^hi)^-^-^^fz^. L. pse 

udocollinoides=^£|#^a^«mi-^ ^ t :*^~"5rtg-e^ o 

[0 0 2 41 ^ . 

L. pseudocollinoides<^=|tm:;^-^}±. ±ia<^L. hexosus<7)^m:^-ffi t IWl^ltl^^T-? - t:^^ 

[0 0 2 5 ] 

<P. damnosus<7)^tlii> 

>k\^. -^mm?. 63mlO^\xm&^my''^^■^-'^y ^'BLXf^ft^m^^fzV. damnosuscT^lt 
ic^i-i£S@5^iJ^^ lb ^ ^ V :t K t @B9iJ#-t 1 0 \Z7i^-fm.m&W^ ht^^Jr^) 

t-CV>^ ^ ii/i-ib, P. damnosuscT) g y r B*fe^^*#Ma^t-iite 
-r£:iti}^X-^^fzib. P. damnosus=^#^fi*Ii;^m-r^^fc>5Wtg-C^;i>o 

[0 0 2 6] ^ ^, ^ 

P. dainnosus<7)/^m:^-&{±> ±fac7)L. hexosusCOlttti:^-^^: |WI«i::^T^ - iiOTag-e^ 

[0 0 2 7] 
[0 0 2 8] 

iZ7^-t^&mU^h^j:^^V F{±. 1 6 S r RN Ailfe^<7)^-/-?--9-;V 

»f Jt * *ii|>li" * ^ "Tt^"^' ^ ^ o 

[0 0 2 9] _ 

:z^^Bg(7)?Lm^<^f^tii • W^my'^-y"^ > S£^iJ#-^ 15-18 IdTj^i":^*®^!] 

[0 0 3 0] 

[0 0 3 1 1 , . , , 

[0 0 3 2 ] 
[0 0 3 3] 

5-16 W 17-18 K^^Mmim^^h^x^t V ^ \^^^ F^i^ -etL^'^x. 5 ' 
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^.mmMm-^^^ ^LC Led640:5.^J^^LC Led705 "Clim^ S Oik 

T. TL e d 6 4 0 7°n-7^J RZf TL e d 7 0 5 yn--/J fcv^-^o ) o 

. mm-^ 1 9 iiZT^-r^mmmyf)'' h^jt^-t^) i^^^ v^^^ 3 ' «/?)^'f i t c 

lt$:?xxv^;g. mT. rFITC-7°n-yj t 9 o ) o ^ LT. - yii, FIT 

C-7'n-7'0 3' L e d 6 4 0 7'n-y^r/L e d 7 0 5 yn-y(05' ^t^^)^^ 

iaigL-CfLm«<^W»fJti:-'W-7'U i5'MXi-;2> id ti^ft^tL-CV^^o ^l-MifJtl-F I 
TCfti-ytL e d 6 4 0-/n-y (3l{iL e d 7 0 ST^n-^) ^i^^'i: ^> ^ V 

^^XLrv^;&Mt:\ V^zF I T C<75®jj|ev^:S(7)^^HS|t-t^ FRET 

L e d 6 4 0 (XltL e d 7 0 5) <7):^«*<^:)fe 
^mm^i^^o ^0>\m^^hUm^:±^-^^r\.-< F I TC-Zn-^^^^lZ/XJiL e 
d 6 4 Oy°n-y (Xi±L e d 7 0 5 ^"n--:/) yi^'M LT Wif>T-55^ fbPjT&^tLTV^ § , 
'?-:?xt;#-oTFRET76^^^C;^< J&l) L e d 6 4 0 (X{iLed 7 0 5) (T)^^^?^.^;^)^-?)^ 

=^Mtf-t" ^ i i ^ ^ -7' u K<7^i!ijMfijK ^ ARi6 i t >5^'-e ^ o 

10 0 3 41 , .^ ,^ 

F I TC7°n-r'S.(^VX{iL e d 6 4 0 7°n-y (Xt±L e d 7 0 5 ^'^-^) '3^- 

Tl. brevis SBC8003»li|^ 6 O'C. L. hexosusSBC8050»i±l^ 5 6°CRIf^6 3 °C. P. d 
amnosusJCM5886*t±l^ 6 2 t:. L. pseudocol 1 inoides SBC8057*lci±lt; 6 4t:. L. coUino 

ides jcMii23*{±i^ 5 sv'Dmmum'tT^iro mA<o^mu&t:Lfih<D§kmu]xiitm. 

[0 0 3 5] . , 

[0 0 3 6 1 

mr. ■^mm'kmn^x^mM^z<^^^xmzm\^imM-r^i3K :^mmt^^h(Dmmm 

[0 0 3 7] 

(^MM 1 ) L. hexosus^^t/L. pseudocol 1 inides<Z)fS® 1-3 i 1^ - ;K7:)ti;'^ 
L hexosus SBC8050l*25.m.. pseudocol linides SBC8057^^. ^M'fi. MRS*^ 

. «AD<^^*^li*->'^ (pH4. 5> ^l*fflfi3 0> T;V3-;V5%, #M 3 5 OmL) 
[0 0 3 81 

^i\i^m\^mkm^m^-jyy^<o^mm<Dmm. (jE^^^-j^y^zt^^^im (%) ) 

^^\^fzi^(DX^^o L. hexosus SBC8050*=Srffim Lfctl^^ IE#e-;VtcJ:t-< 
. f-Lm<75rmiS^^^lti3^§t::^o/co :L(D^}ii}-h. L. hexosus * ^ItS ^ -f 

^ t55^'^;^^o/^o — ^> L. pseudocol linides SBC8057*^«m L/ctl'^ 
jE#e-;VHjiS'<. ?LmoM7&^'*^4|&tC>&l9. mm(^^^iJ^^2m\Ztj:^fZo :L<D^h 
iy-h. L. pseudocollinides(i--7-n^S^-r-7*'<7)?Lm'S-e^/5"^^^^'^^^^^-o 
[0 0 3 91 
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L. hexosus SBC8050 


L. pseudocol 1 inides SBC8057 


ij > rf it 


1 7 


9 9 




3 2 6 


4 1 0 


mm. 


1 1 5 


1 9 1 




9 5 


9 4 



[0 0 4 0] 

16S r RNAaif5^-:S.t/g y r Bitfz;^<7)v-^'-3^>^ 
L. hexosus SBC8050*^S.t>X. pseudocol 1 inides SBC8057*^> ^ix^^i^. MRS*5^ 

i^Mii'WL. sorter. 7 ~ 1 4 arei. m^Jt«^tf oTto m^:ft«ti> ^/M^;^ 

^■7 ^i=±m«o/#.^:^«^a^fflv^. N2 :H2 :CO2=90:5: 5 ^frje^To 
/Co 0^:^«Lfc-K^.c7)-fi#^^^^ -?-t^'e^:J^. DNAjf&mmPrepMan Ultra (TT'v-f K 

[0 0 4 1 ] 

( 1 6 S r RNA3tfS^(7)iiitii • mX^) 
±ia*-^t'J: l5P^L7tDNAWaiV^tCOV>T. MicroSeq Full Gene 16S rDNA^ !y h_ 
(T-/^^ K • ^v'v^-r AXS>>/^°>tt) ^fflv^T. #"S^5^<^ 1 6 S rRNAstfe 

[0 0 4 2] 

iy~^j:^y7.(D^^%hixfzL. hexosus SBC8050^®.t/L. pseudocol 1 inidesSBC8057* 
(Dies r RN Ajt{S^@fi^lJ*> -?-tL^':rL. I£^J#^ 1 :5:tF3 l'7l^i-o «f2;^@£^lJ{± 

oTV^fCo G e nB a n k^<7)7--^^-^^tm^=ffo/:7&^ ^XTV>;|. jSJ 

tLCOatfST-Sfi^^'Jt ^— ifct^;^^o/co L/cT^^^o-C. L. hexosus pseudocol 1 inides 
(± e - ;v ^ fS?^ § ^ * if ^1 ^ %Wm -rr^^^trnMbij-t^^^fzo 
[0 0 4 3] 

( g y r Ba:f5T-<75±iiIis • 
S^felSTaKaRa Ex Taq (Wffi^^i) ±150 N AJffitB-ft. RXfy°^-^-r-^yV (L.h 
exosus:S.I^X.pseudocollinoidest::ov>Tii. @£^!j#-i-2 6 K7j^-tiM.&mm}^h^J:^^') 
^yt.-^ V^i-Y (G Y P F : 5' -ggwtayaargtwtcwggtggt-3' ) :BLXfWM^^2 7 tCTKi" 
m^SB^J^^^'fe^ ^ V ^ V^f- F (GYPR:5' -tcatgygtwcaccttcat-3' ) (7)-b^7 
f^. Pediococcus damnosustCOV^T i±, 2 2, K7i^'rm.mmU-htiZ>-^')^^^ 

^V^'f-Y (GP1-F:5' -attatgntgcnngncaaatncaa-3' ) 'RXfW.M^^2 9 1^7^1" 
iJa^lB^^iJ/i^ fb ^ ^ :t U n-'p? ^Ut-f-V (GP1-R:5' -accaccwgawacyttrtawcc-3' ) 
(D^y h^i^m) ?rJnx.> GeneAmp PGR System 9700 (T^'y-i F • /svf :t v^t" aXv 
^fflV^TP C R^tfofco 1 ^j-^ 9 5r-e3 O^PbI (DNAM4) . 5 

5°C"t:-3 0#rB^ (T--i;^i^*) s 7 2 'C-e4 5#rBl (D N A#*;^j;i>) tL. 3 

10 0 4 4] 

PGR '^imk. 5 L <7) K)Sv§-f^ ^ *° ij T ^ V ;v T 5 F ^';vB^V7lcK) icfit L . PGR 

^^5'1-«l.=^Mi\i-L-Clil^-r'2> ^ t te J; 19 ^ DNAO/'?'^ F^SrflSISL/co 
[0 0 4 5] 

g y r Batf5^=-om»Mfi^iJc7)f*^{i. G Y P F:S:':f^~G Y P R 0-7°9 ^ "^--fe -7 hXtiG 
P 1-FS.lFGP 1 - R<75-7°9 ^ -7 — -fe h^ffiV^T. ABl PRISM dRhodamine Terminato 
r Cycle Sequencing Ready Reaction UtWi^ ^ y^Tiry^ ^f-ABI PRISM310 
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[0 0 4 6] 

ji>X(75|t^#^tL/iL. hexosus SBC8050^:5lt>*L. pseudocollinidesSBC8057=P^ 
(75g y r BafS^SH^J*^ ^fl^i^. @e^J#^ 2 :S:t/4 tc^f o Pediococcus damn 

osus SBC8023*c7) g y r B ilfS^SB^iJ * . ge^ij*^ 5 ^CTK-fo «fei^S2^iJ t^^v-f G e 
nB a n k^or- ^ ^- :^^m^^f':>fz:^'. ^ii$:ixTV^^'fRrtLc7)mfE^=-@a^iJi: 'f)-?:^ 

[0 0 4 7] 

ImMMS) g y r Bit'fK^^flJffi b7tL.hexosus^ L.pseudocollinoidesS-OT. dam 

#c,tt/cDNAtttB?^l'C3V>-C. J.:JlT<^7"v^-7--fe'^ h IrfflV^T P CR^^To/to L.he 
xosusffl -fy^-r-^y Y tLX. SB^iJ*-^ 6 m t;^' 7 ^-r:^^SE^iJ ^ * ^ ^ V ^ 
V-^f^ K/J^ ^ v — -fe -7 h ^ L.pseudocoUinoides.^ 7'-7 -fT — -b-;; ^hL"C^ 

@E^iJ#^ 7 23:^/ 8 ti^1-m*@E^ij ^ ^ S U ^ V :t ^ K;6- ^ ^J7^ 7 - -fe h 
. RZfP. damnosusffl ^ -r-^ y Y t LX . 9Rn^lO ^37^1-^*15^0^^ h 

rf^i^ V:^^ F75^p5'&^-/V'f •=<'--b7 ho ^£^3. P C R <7)R)S^#(i^*fe1^J 2 

[0 0 4 8] 
[0 0 4 9] 
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m2] 





L. hexosus ffl 


L. pseudoooH inoides 


P. damnosus ^ 
^ -^ — -^V h 


Lactobacillus hexosus SBC8050 


+ 






Lactobacillus hexosus SBC8051 







— 


Lactobacillus hexosus SBG8817 


+ 






Lactobacillus hexosus SBC8818 


+ 


, 


— 


Lactobacillus pseudoco 1 1 1 no i des 

SBG8057 


— 






Lactobacillus pseudoco 1 1 i no i des 
SBG8058 


— 


+ 




Lactobacilius pseudoco M i no 1 des 
SBG8063 


— 






Lactobacillus pseudoco 1 1 i no 1 des 
SBG8064 


- 


+ 


- 


Lactobacillus coryn if ormi s subsp. 

toruens JGMl 166 









Lactobacillus coryniformls subsp. 
coryn Ifortni s JCM1164 


- 


- 


- 


Lactobacillus collinoides JGM1123 


- 


- 


- 


Lactobaci 1 lus 1 indner i 
VTT-E-89362 


— 






Lactobaci 1 lus sp. SBGB021 


- 


- 


— 


Lactobaci 1 lus sp. SBG8019 


- 


- 


— 


Lactobacillus brevis SBG8003 


- 


- 


- 


Lactobacillus plantarum JGM1142 


- 


- 


— 


Lactobaci 1 lus ma I ef ementans 
JGM1167 


- 


- 


— 


Lactobacillus buchneri JGM1115 








Lactobacillus paracasel JCM1171 








PediocoGcus damnosus JGM5886 








PedlocoGCUs damnosus SBC8023 






+ 


Pedlococcus damnosus SBC8024 






+ 


Pedlococcus acidllactici ID152-3 









+ : Ji Its M tl Si y - : ig iH ^ tl L 

JCM: Japan Collection of Microorganisms, Saltama, Japan 

VTT: Valtion Teltnillinen Tutkimuskeskus, Finland 
SBO, ID: •«■ vjKo tf-jbfJ'ffiiS 



[0 0 5 01 

. hexosus tcM-r^W»<7)^t'±iiliMM^ (3 2 2 b p) /iWS^tL. L. pseudoco 1 Hno ides 
^7'^ ^T-'b -y h =^fflv^/iJ^^. L.pseudocollinoideslc^-r;i,B^O^l::±iilisM^ ( 
3 6 2 b p) P. damnosusffl:/^-f-^--fe'>' }• m^^fz^'k . P. damnosus 

m-^^Mn<O^KnnMm (19 4 bp) ifimU^i-^f^o ^c^^CitTi-^. Z.fth(Df'y4 
h e: i: J; 19 . L.hexosus. L.pseudocollinoides:S.r/P. damnosus^# 

m.W) iXOV^Tli. ^»J2 i:IWj«(7):^-St'i 16S r RNAstfK^BB^J5?>^'b<^m 

ffi|iE# 2005-3028331 
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[0 0 5 1 1 

(Hifef 0 4 ) V T ;v ^ A P C R =lrffl ti$mMo^mRVM3^] 

v-hLT. @fi^iJ#-^3 OtC^^:^^@E^iJ ^O^^'fc^:^ 'J n'^^ 1^:^-9^ K (16S rRN 
^^g|^^<^^-ysf_^t;^:/9-f -7-. 5' -TGGAGAGTTTGATCCTGGCTC-3' ) Rr^^m^^^ I 

1 5 Rt;^^ 1 6 ^-rm^^ss^iJ ^ ^ ^u^-^v ( 3 ' 5icjs ^ y > iMb l . 

5' i^m^LC R e d 6 4 0T'9-<;VUT^^) , mm^^ 1 7 RZf 1 8 ^:i7rs-t^m?. 
m-h^£^tV ^'^i^l^t^V (3' ;-m<kL. 5' «=lrLC Red? 0 5 

■e9^;l/LT*^) :Rt/@a^J«^l 9 (c^-ri^*@e^iJ:d-^>'&^:tU F (3' 

[0 0 5 21 
[^31 







TTghtCycler-FastStart DNA Master Hybridization 

Probes* 


2 . 0 jU L 


Zf^^ -7— (1 0 M) 


# 1 . 0 jU L 


T*" p — (1 0 ju M ) 


# 0 . 4 JU L 


M g C 1 2 ( 2 5 m M ) 


1 . 6 jU L 




7 . 5 jU L 


D N A til 


0 ■ 5 ;U L 


(3 pT 


2 0. 0 jU L 



ta ai 

* : P i/ 3. ■ ^' -( 7 </ y 7.^ <P 



ffl v^. 9 5 "c-c- 1 0 ^mmmLfz'ik. i -^t-^ ^ ;^ * 9 5 °c-^- 1 5 #r«i. 5 0 "c-c- 5 fm. 

7 2 °C'e2 0#F^i: 4 0^-f ^ ;v^i9^E-ri t {ZX'OF CR^fr^^fZo 

1 5 ^r^l^^^ L fz'^k. 2 0 °C/#(^«^-c^ 9 5 "C t "Ci^E ^ ±# $ ^i:/^ o - 
(^FhI, 6 4 0 nmRXf7 1 0 n mOm^^iM^S^ 0 . 2°cmm^L. ^(7)itO-^m^c7) 
^<7)^ (-dF/dT) =Sr-7°n :y h LT^C-?) tf-iJ' >9i*ftf7aig=Sr^^Lf^o 

"[0 0 5 51 ^ ^ ^ 

Illl{i®:t/I112li. (-dF/dT) tum CO tofm^^^ir 

Mmm^^^^^o HI ii> 6 4 0 nmtiistt^ (a) L. brevis SBC8003»tF (b) L. 
hexosusS'BCS050W(Dmmmm^mt>L.. m2li. ? l O nmtCiStt^ (c) L. collinoid 
as JCM1123^^ (d) P. daiimosusJCM5886%:5.y'^ ( e ) L. pseudocol lino ides SBCBOS?:^ 

[0 0 5 61 

miWm2K^Lfz^^^y!)-hmh^^^^i.d^^. L. brevis SBC8003^ti6 4 OnrnT 
1^6 or, L. hexosus SBC8050|5^}i 6 4 0 nmX-m5 eVRX^me P. damnosusJCM 

58863|*«7 1 0 nmT'^6 2V. L. pseudocoll inoides SBC8057l*i± 7 1 0 nm-e|tl6 4 

collinoides JCM1123>i*-e 7 1 0 nmX^mb S °C(DmmUm^7j^-t ^~ ^ :^mm^ tifz 
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^-v : 10/E 



[0 0 5 7] 

[0 0 5 8 ] 

[0 0 5 9 ] 
[^4] 





':f=7 4'^- 






L. hexosus 


iBM#-^6, 8, GYPR 


iB^J#-^20*, 21** 


iSi^ 5 7 °C 


L. pseudoco / f inoides 


@B^]S-§-6, 8. GYPR 


iB^]#-^20*, 2r* 


4 9 


L. brevis 


ia5l]#-^25, GYPR 


iB9l]S^22*» 23*** 


6 2 ''C 


L, brevis 


iB5l]S^11. 24 


iB^JS-^15***. 19* 


6 0 



*:3' *!lffi^FITCT?^'<;L'LTfe-5 

**: 3' ^Si^'J >M1tL. 5' *«i£L C Red705 T-^'<JUL-CS).i> 
*** : 3' *3g^ 'J :^^1b 5' L C R e d 6 4 O T' 5 ;U L T fe i) 



[Hlffioffi^^mHJ!] 
[0 0 6 0] 

[HI] 6 4 0 nmtrjstt^ ( a ) L. brevisSBC8003^:S.lF ( b ) L. hexosus SBC80 

[1212] 7 10 nmtlistt^ ( c ) L. coll inoides JCM1123^. (d) P. damnosus 
JCM5886*25.tF (e) L. pseudocoll inoides SBC8057l*<^MfflmX'*So 
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SEQUENCE LISTING 
<110> Sapporo Breweries Ltd. 

<120> A method for detecting and determining lactic acid bacteria 
<130> 510-1387 
<160> 30 

<170> Patent In version 3. 1 

<210> 1 

<211> 1565 

<212> DNA 

<213> Lactobacillus hexosus 

<220> 

<221> source 

<222> (1) . . (1565) 

<223> strain="SBC8050" 

<400> 1 

ttggagagtt tgatcctggc tcaggacgaa cgctggcggc gtgcctaata catgcaagtc 

gaacgcacag atattaacag aagctgcttg cagtggaagy taattgatgt gagtggcgga 

cgggtgagta acacgtgggt aacctaccca aaagtggggg ataacatttg gaaacagatg 

ctaataccgc ataatttaag tgaccacatg gtcacttaat gaaagatggy ttcggctatc 

acttttggat ggacccgcgg cgtattagct agttggtggg ataacggcct accaaggcga 

tgatacgtag ccgacctgag agggtaatcg gccacattgg gactgagaca cggcccaaac 

tcctacggga ggcagcagta gggaatcttc cacaatggac gaaagtctga tggagcaacg 

ccgcgtgagt gaagaaggtt ttcggatcgt aaaactctgt tgttggagaa gaacagggac 

tagagtaact gttagtccta tgacggtatc caaccagaaa gccacggcta actacgtgcc 

agcagccgcg gtaatacgta ggtggcaagc gttgtccgga tttattgggc gtaaagcgag 

cgcaggcggt tttttaagtc tgatgtgaaa gccttcggct taaccgaaga agtgcattag 

aaactgggaa acttgagtgc agaagaggag agtggaactc catgtgtagc ggtgaaatgc 

gtagatatat ggaagaacac cagtggcgaa ggcggctctc tggtctgtaa ctgacgctga 

mSE# 2 0 0 5-3 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 
0 2 8 3 3 1 



#M 2004-040381 -^^ I 2/ 

ggctcgaaag tatggggagc gaacaggatt agataccctg gtagtccata ccgtaaacga 840 

tgaatgctaa gtgttggagg gtttccgccc ttcagtgctg cagctaacgc attaagcatt 900 

ccgcctgggg agtacgaccg caaggttgaa actcaaagga attgacgggg gcccgcacaa 960 

gcggtggagc atgtggttta attcgaagct acgcgaagaa ccttaccagg tcttgacatc 1020 

ctttgaccac tgtagagata cagctttccc ttcggggaca aagtgacagg tggtgcatgg 1080 

ttgtcgtcag ctcgtgtcgt gagatgttgg gttaagtccc gcaacgagcg caacccttat 1140 

gactagttgc cagcattaag ttgggcactc tagtgagact gccggtgaca aaccggagga 1200 

aggtggggat gacgtcaaat cagcatgccc cttatgacct gggctacaca cgtgctacaa 1260 

tggttggtac aacgagttgc gaacccgcga gggtaagcta atctcttaaa gccaatctca 1320 

gttcggattg taggctgcaa ctcgcctaca tgaagtcgga atcgctagta atcgcggatc 1380 

agcacgccgc ggtgaatacg ttcccgggcc ttgtacacac cgcccgtcac accatgagag 1440 

tttgtaacac ccgaagccgg tggggtaacc tctatgagga gctaaccgtc taaggtggga 1500 

cagatgattg gggtgaagtc gtaacaaggt agccgtagga gaacctgcgg ctggatcacc 1560 
tcctt 



1565 



<210> 2 

<211> 517 

<212> DNA 

<213> Lactobacillus hexosus 

<220> 

<221> source 

<222> (1) . . (517) 

<223> strain="SBC8050" 



<400> 2 

cagttctgtg tttacatggt gttggtgctt cagtcgttaa cgctttgtct agccaattaa bO 
acgttgaggt ccttaaagaa ggaaaacgct actatatgga tttcaagcgc ggtaaagtta 120 
atactgagct taaggttagc ggtacaattc cagaacatga acacggcaca attgttcatt 
tttggcctga tcatgatatt tttagggaaa caaccgttta tgatattaaa attttaacaa 



180 

240 
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300 
360 
420 
480 



cgcgaattcg tgagttggcc tttttgaata agggtttacg aattagcatt gaagatttac 
gtcctgagaa accgaccaaa gaagttttcc actatgaagg tggcattaag agttacgttg 
agtatttaga caacggtaag cacgatcttt ttccagagcc aatttacgtg gaaggtgacg 
aaaagggaat taaggttgaa gttgctttac aatacactga cgattaccac actaacttga 
tgaccttcgc caataatatt catacctatg aagtgga 517 



<210> 3 

<211> 1526 

<212> DNA 

<213> Lactobacillus pseudocol lino ides 
<220> 

<221> source 

<222> (1) . . (1526) 

<223> strain="SBC8057" 



<400> 3 

tgatcctggc tcaggatgaa cgctggcggc gtgcctaata catgcaagtc gaacgcatcc bO 
cgttaaatga agtgcttgca cggattttaa catcggatga gtggcgaact ggtgagtaac 120 
acgtgggtaa cctgcccaga agcaggggat aacacttgga aacaggtgct aataccgtat 180 
aacaacaaaa accgcatggt ttttgtttga aaggtggttt cggctatcac ttctggaagg 240 
acccgcggcg tattagctag ttggtggagt aacggttcac caaggcaatg atacgtagcc 
gacctgagag ggtaatcggc cacattggga ctgagacacg gcccaaactc ctacgggagg 
cagcagtagg gaatcttcca caatggacga aagtctgatg gagcaacgcc gcgtgagtga 



300 
360 

420 



agaaggtttt cggatcgtaa aactctgttg ttgaagaaga acacgtttga gagtaactgt 480 
tcagacgttg acggtattca accagaaagc cacggctaac tacgtgccag cagccgcggt 
aatacgtagg tggcaagcgt tatccggatt tattgggcgt aaagcgagcg caggcggtta 
cttaagtctg atgtgaaagc cttcggctta accggagaag tgcatcggaa actgggtaac 
ttgagtgcag aagaggacag tggaactcca tgtgtagcgg tgaaatgcgt agatatatgg 720 
aagaacacca gtggcgaagg cggctgtctg gtctgtaact gacgctgagg ctcgaaagca 
tgggtagcga acaggattag ataccctggt agtccatgcc gtaaacgatg aatgctaggt 



540 
600 
660 



780 
840 
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900 
960 
1020 



gttggagggt ttccgccctt cagtgccgca gctaacgcat taagcattcc gcctggggag 
tacgaccgca aggttgaaac tcaaaggaat tgacgggggc ccgcacaagc ggtggagcat 
gtggtttaat tcgaagctac gcgaagaacc ttaccaggtc ttgacatact gtgctaacct 

aagagattag gcgttccctt cggggacgca gatacaggtg gtgcatggct gtcgtcagct 1080 

cgtgtcgtga gatgttgggt taagtcccgc aacgagcgca acccttattg tcagttgcca 1140 

gcatttagtt gggcactctg gcgagactgc cggtgacaaa ccggaggaag gtggggatga 1200 

cgtcaagtca tcatgcccct. tatgacctgg gctacacacg tgctacaatg gatggtacaa 1260 

cgagttgcga actcgcgaga gcaagctaat ctcttaaagc cattctcagt tcggactgta 1320 

ggctgcaact cgcctacacg aagtcggaat cgctagtaat cgcggatcag catgccgcgg 1380 

tgaatacgtt cccgggcctt gtacacaccg cccgtcacac catgagagtt tgcaacaccc 1440 

aaagtcggtt cggtaacctt cgggagccag ccgcctaagg tggggcagat gattagggtg 1500 

aagtcgtaac aaggtagccg taggag 1526 



<210> 4 

<211> 484 

<212> DNA 

<213> Lactobacillus pseudocol lino ides 

<220> 

<221> source 

<222> (1) . . (484) 

<223> strain="SBC8057" 



<400> 4 

ctggtggtct gcatggtgtg gggcatccgt gtgaacgcgc tgtctccgaa ctggacgtta 60 
aggtcgttcg ggacggcaag cggtactaca tggactttgc gtacggccac gttaagaccc 120 
caatgaaggt cattgacgaa gggttaccag aaaacattcg cgggaccacg gtgcacttct 180 
tgccggaccc agatattttc cgggaaacca ctacgtacga cattaagatc ctgaccaccc 
ggatccgcga gctggctttc ttaaacaagg gtctgcgcat tactatccgt gatgagcggc 
ctgacgagcc aactgaacaa tcctttatgt acgaaggcgg gatccgtcat tacgttgaat 



240 
300 
360 
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atttaaataa aaacaaggat gtcattttcc ctgaaccaat ctatgttgaa ggtgaagaaa 420 
agggcatcac ggttgaagtt gcgttgcagt ataccgacga ctaccactca aacctgttga 480 
cgtt 



<210> 5 

<211> 330 

<212> DNA 

<213> Pediococcus damnosus 
<220> 

<221> source 

<222> (1) . . (330) 

<223> strain="SBC8023" 



<220> 

<221> misc_feature 

<222> (19) . . (19) 

<223> n stands for any base 



<400> 5 

ttattgtgcc tgtcaaatnc aagttcttga aggtttggaa gcagttagaa aacgtcccgg 60 
aatgtatatt ggggcaacaa gtgcccaagg actccatcat ttagtttggg aaattattga 120 
taacggaatt gatgaagctt tagccgggtt tgcggataaa atcgatgtga cggttgaaaa 180 
agataatagc attacggttt ttgataatgg ccgaggaatt ccagttggaa tccaggctaa 
gactggtaaa ccagccctag agacagtttt cacaattttg catgccggtg gtaagtttgg 



240 
300 



cggcggcggt tataaagttt caggtgggta 330 



<210> 6 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for L. hexosus 

<400> 6 

gcggtaaagt taatactgag c 21 
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<210> 7 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for L. hexosus or L. pseudocollinoides 

<400> 7 

atkccctttt cktcaccttc 



<210> 8 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for L. pseudocollinoides 

<400> 8 

gttcgggacg gcaagcgg 



<210> 9 

<211> 17 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for P. damnosus 

<400> 9 

aagttcttga aggtttg 



<210> 10 

<211> 16 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer for P. damnosus 

<400> 10 
tcggccatta tcaaaa 



<210> 11 
<211> 21 



mm 2004-040381 

<212> DNA 
<213> Artificial 

<220> 

<223> a primer 

<400> 11 

tggttaaata ccgtcaaccc t 



<210> 12 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer 

<400> 12 

ggataccgtc actgcatgag 



<210> 13 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer 

<400> 13 

ttgaataccg tcaacgtc 



<210> 14 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer 

<400> 14 

ccatgtggtc acttaaattc 20 



<210> 15 
<211> 19 
<212> DNA 
<213> Artificial 
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<220> 
<223> 



a probe 



<220> 

<221> modif ied_base 

<222> (1)..(1) 

<223> LC Red640 labelled 



<220> 

<221> modif ied_base 

<222> (19) . . (19) 

<223> phosphorylated 



<400> 15 

cgccactcgc ttcattgtt 



19 



<210> 16 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> a probe 
<220> 

<221> modif ied_base 

<222> (1)..(1) 

<223> LC Red640 labelled 



<220> 

<221> modif ied_base 

<222> (20) . . (20) 

<223> phosphorylated 



<400> 16 

cgccacccac atcaattaac 



20 



<210> 17 

<211> 20 

<212> DNA 

<213> Artificial 



<220> 
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<220> 

<221> mod i f i ed_base 

<222> (1)..(1) 

<223> LC Red705 labelled 



<220> 

<221> modif ied_base 

<222> (20) . . (20) 

<223> phosphorylated 



<400> 17 

cgccactcac tttatagttg 



<210> 18 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> a probe 

<220> 

<221> modif ied_base 

<222> (1)..(1) 

<223> LC Red705 labelled 



<220> 

<221> modif ied_base 

<222> (18).. (18) 

<223> phosphorylated 



<400> 18 

cgccactcat ccgatgtt 



<210> 19 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> a probe 
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<220> 

<221> modif ied_base 

<222> (22) . . (22) 

<223> FITC labelled 



<400> 19 

ggttacccac gtgttactca cc 



<210> 20 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> a probe 

<220> 

<221> modif ied_base 

<222> (23) . . (23) 

<223> FITC labelled 



<400> 20 

gtggaaggtg aagaaaaggg aat 



<210> 21 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> a probe 
<220> 

<221> modif ied_base 

<222> (1)..(1) 

<223> LC Red705 labelled 



<220> 

<221> modif ied_base 

<222> (24) . . (24) 

<223> phosphorylated 



<400> 21 

ggttgaagtt gctttacagt acac 



23 



24 
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<210> 22 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> a probe 

<220> 

<221> modif ied_base 

<222> (21).. (21) 

<223> FITC labelled 



<400> 22 

cttgtggtag accctcttca a 



<210> 23 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> a probe 
<220> 

<221> modif ied_base 

<222> (1)..(1) 

<223> LC Red640 labelled 



<220> 

<221> modif ied_base 

<222> (18) . . (18) 

<223> phosphorylated 



<400> 23 

gtgcattggc gtcttcac 



<210> 24 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 



21 



18 
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<223> a primer 
<400> 24 

cgagcttccg ttgaatgac 



<210> 25 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer 

<400> 25 

ggtcattcgt ggcgggaaaa a 



<210> 26 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer (GYPF) 

<400> 26 

ggwtayaarg twtcwggtgg t 



<210> 27 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer (GYPR) 

<400> 27 

tcatgygtwc accttcat 



<210> 28 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer (GPl-F) 
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<220> 

<221> misc_feature 

<222> (7) . . (7) 

<223> n stands for any base 



<220> 

<221> misc_feature 

<222> (11).. (11) 

<223> n stands for any base 



<220> 

<221> misc_feature 

<222> (12) . . (12) 

<223> n stands for any base 



<220> 
<221> 
<222> 
<223> 



misc_feature 
(14).. (14) 

n stands for any base 



<220> 

<221> misc_feature 

<222> (20) . . (20) 

<223> n stands for any base 



<400> 28 

attatgntgc nngncaaatn caa 



23 



<210> 29 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> a primer (GPl-R) 



<400> 29 

accaccwgaw acyttrtawc c 



21 



<210> 30 

<211> 21 

<212> DNA 

<213> Artificial 
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<220> 

<223> a universal primer 16S rRNA gene 

<400> 30 

tggagagttt gatcctggct c 
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mm 

[mil 
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2/E 



[1212] 




(iP/dP-) ^q»a)^f&9i^^ 
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m fi A m ffi 'It # 



1/E 



1 . "^^^n B 



[303040183] 

2003^ 7^170 

if Sit 

■M^^mp^^mMitmrnr^ 2 0 



1^ 
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